Purpose/Objectives: The objective of this study is to study the prevalence and associated risk determinants of early childhood caries (ECC) among preschool children. Materials and Methods: A cross-sectional descriptive study was designed to assess the ECC prevalence and associated risk factors among preschool children in Anganwadi of Nellore district using a standardized questionnaire. Results: A total of 550 study participants of age 2-6 years are enrolled in this cross-sectional study. Mean age of the participants was 4.39 ± 0.89 years. Most of the study participants (38%) were in the age of 5 years. When gender wise comparison was made girls represented 62% and boys 38% of the total population. When the risk factors were assessed for their association with caries experience, socioeconomic status, mother's schooling at child's birth, duration of using bottle, and bottle feeding while sleeping and plaque scores showed significant association with caries experience. Conclusion: ECC was more prevalent among 5-year-old children as compared to other age groups and moreover demographic factors such as mother's occupation, education, socioeconomic status, developmental characteristics such as enamel hypoplasia, feeding habits like prolonged and nocturnal bottle feeding and clinical parameters like plaque scores showed significant correlation with ECC.
Introduction
Early childhood caries (ECC) is a serious socio-behavioral and dental problem that afflicts infants and toddlers. [1, 2] ECC prevalence varies from population to population; however, children of disadvantaged subpopulations, regardless of race, ethnicity or culture, have been found to be most vulnerable. [3] In England, the prevalence reported ranges from 6.8% to 12% and in the USA prevalence varies from 11.0% to 53.1%. [4] In Asia, in the Far East region, which seems to have one of the highest prevalence and severity for the disease, the prevalence in 3-year-old ranges from 36% to 85%, [5] [6] [7] [8] while in India, a prevalence of 44% has been reported for caries in 8-48 months old. [6] ECC is a multi-factorial disease. [6] The factors include a susceptible host, fermentable carbohydrate diet, presence of dental plaque, high number of cariogenic microorganisms such as mutans streptococci, lactobacillus, and time. [9] This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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The prevalence of ECC and its association with feeding habits and oral hygiene practices in preschool children of Kerala state was evaluated by Jose and King in 2003. [6] They concluded that children with poor oral hygiene, who consumed snacks, who were given snacks as reward, and those who belonged to lower socio-economic status had higher caries experience. Literature indicates that there is a strong association between enamel defects, prematurity, and low birth weight. [10] The children in Anganwadis mostly belong to the rural and urban slum areas with a marked lower level of socioeconomic status, poor-feeding conditions and dietary patterns, lower levels of education and health awareness among the parents, limited utilization of health-care facilities. [11] Therefore, the burden of ECC is definitely high in this population. Hence, a community-based study is essential to reveal the true picture of this problem in this population and to find out the associated factors for this problem.
Hence, this study was conducted with an aim to find out the prevalence of ECC, to determine the risk factors and their relationship to ECC among the children attending the Anganwadis of Nellore district.
Materials and Methods

Source of data
Data collected were primary in nature.
Study design
A cross-sectional descriptive study was designed to assess the ECC prevalence and associated risk factors among preschool children.
The study was conducted over a period of 1 month. Before the start of the study, Ethical clearance was obtained from institutional review board of Narayana Dental Institution.
Sampling
Children were recruited using multistage random sampling. At the first stage in Nellore district, 5 urban divisions were selected. At second stage in each division, 3 Anganwadi centers were selected using lottery method.
Pilot study
The questionnaire was standardized and checked for feasibility using a pilot study in two Anganwadi centers among 72 children, 36 in each center, respectively. These children were not included in the main study.
Sample size calculation was also done using prevalence determined from a pilot study using the formula with the prevalence of 67% as determined through pilot study and l as allowable error of 6% of p. n = 4pq l 2 p is the prevalence of the disease, q is 1-p l is allowable error which is 6% of p p was 67% obtained from pilot study, q = 33%, l = 4.02
substituting this values n = × × × 4 67 33 4 2 4 2 . . 0 0 n = 547, then approximately rounding off to n = 550
Collection of data
The protocol consisted of a dental examination and a standardized questionnaire. Parents or guardians were given an information leaflet, explaining the aim of the study and requesting their child's participation, after which they were asked for signed consent. Only children with a completed questionnaire and parental signed consent were enrolled in the study.
Dental examination
Clinical assessments were carried out by using a drying tooth device, a plane mirror, and a WHO-Community Periodontal Index probe. Caries was recorded when a lesion at the enamel level and dentinal level was observed. [12] Plaque was assessed using plaque control record index of O'Leary et al. [13] The examiner was received training and instruction before the start of the study. The examiner was calibrated for plaque and caries detection by examining 10 children younger than 6 years old. The reliability was assessed with kappa statistics (Cohen's kappa=0.86) which means that scores of the examiner are in almost perfect agreement.
The questionnaire included the variables of a model which were selected from those reported to have an association with ECC in previous studies. Questionnaire was checked for validity and reliability. Validity was checked using face validity by giving questionnaire to 5 school teachers well versed in both English and Telugu languages to check whether translation for each question from English to Telugu is correctly done or not, their remarks were noted and subsequently modified in the final questionnaire. Reliability of questionnaire was assessed using test-retest design by distributing questionnaire to 5 school teachers to fill the form twice with 7 days apart and analyzed using Cronbach's alpha statistics which was 0.78 showing significant correlation.
Data analysis
Data were calculated by descriptive statistics using SPSS version 16 software for Windows. The association between ECC and background factors was tested using the Chi-square test. Logistic and linear regression analysis was done to identify the association between risk factors with caries experience.
Results
A total of 550 study participants of age 2-6 years are enrolled in this cross-sectional study. Mean age of the participants was 4.39 ± 0.89 years. Most of the study participants (38%) were in the age of 5 years. When gender-wise comparison was made girls represented 62% and boys 38% of the total population [ Table 1 ].
Questionnaire was divided into 5 levels. Level 1 was based on socioeconomic and demographic variables of the participants and their parents/caregivers. Study participants were also categorized based on socioeconomic status. Most of them were in upper middle class (61%), followed by upper lower (34%) and lower class (5%) respectively based on Kuppuswamy scale [14] [ Table 2 ]. This scale was originally developed in 1976. It is the summation of education, occupation and income. It is used for urban areas.
Mother's and father's age at childbirth was categorized among the subdivisions, 85% of mothers were in 18-23 years of age group. Sixty percent of fathers were in 19-24 years of age group categories. About 86% of the mother's occupation was described as unemployed and 76% of father's occupation as employees. Majority of the mothers and fathers were in below 10 th class category (63% and 55%), respectively.
Level 2 includes developmental characteristics of study participants at birth. By asking their parents and evaluating delivery records available with their parents, weight at birth was recorded. Weight of the child at birth was broadly divided into <2500 g (86%) and ≥2500 g (14%). Gestational age at birth was divided into >37 weeks (86%) and ≤37 weeks (14%).
When mothers were asked about the mode of delivery, majority (83%) of them reported that it was normal or vaginal delivery. By asking their parents regarding risk factors for enamel hypoplasia and any detection of structural damage of the toothbuds as they emerge in the oral cavity, 4% reported enamel hypoplasia in their children at the age of 2-3 years after birth.
Level 3 indicates general upbringing characteristics between 0 and 2 years of age group. Seventy-seven percent of children were breastfed for ≥1 year, 22% for <1 year and 1% were never breastfed.
Similarly, duration of using bottle was also assessed, 11% reported usage for ≥2 years, 55% of them used for <2 years, and 34% never used bottle feeding. When mothers were asked about child's frequency of using bottle 16% of them reported that they used >3 times/day, 50% of them used ≤3 times/day, and 34% never used bottle for feeding.
Most (46%) of the mothers reported that they used bottle for night feeding. Moreover, height of the 65% of the children at 2 years was >2 feet.
Level 4 indicated oral health-related behaviors between 2 and 5 years of age. Majority of mothers (72%) gave food sometimes for their children before going to bed. Frequency of sweet consumption was divided into three subcategories ≥1 time/day (25%), <1 time/day (34%), and never (41%). Soft drink consumption was also similarly divided constituting ≥1 time/day (27%), <1 time/day (24%), and never (49%).
Eighty-eight percent of the study participants reported that they were brushing ≥1 time/day and always used toothpaste for brushing and 99% of them had never visited dentist earlier for any type of treatment [ Table 3 ].
Clinical parameters were assessed using O'Leary plaque Index, [13] def, defs Index (1944), [15] and WHO Pro forma (1997). [16] Logistic regression analysis had been done to assess the association between risk factors and dental caries experience. Age of 5 years of the study participants had higher odds of developing caries as compared to other age groups (odds ratio [OR]: 0.87) and mother's occupation as nonprofessional had higher odds for developing caries (OR: 2.68) [ Table 4 ].
Linear regression model was constructed to assess the association between risk factors and dental caries. Socioeconomic status, mother's schooling at child's birth, duration of using bottle, and bottle feeding while sleeping and plaque scores showed significant association with caries experience [ Table 5 ].
Discussion
Dental caries is an infectious microbiological disease with multifactorial etiology. Paternal and maternal variables are included as model 1. Among the maternal variables age group of 24-29 years and nonprofessional occupation had higher odds for developing caries which reinforces the stronger mother-child correlation. A strong association between mother's education and presence of caries in their children was also observed in studies reported by Zhou et al., [17] Jose and King, [6] Hallett and O'Rourke, [18] Livny and Sgan-Cohen. [19] Age of the child showed significant correlation with ECC. Five years of age group had higher odds for developing caries when compared with other age groups. Hallett and O'Rourke. [18] concluded that with increasing age there is an increase in caries development due to prolonged exposure of primary teeth to the oral environment. Furthermore, as children grow older there is a change in the dietary habits and hygiene practices which increases the risk for caries initiation. However, Gaidhane et al. [11] reported that there was no significant association between age of the child and ECC progression. Low socioeconomic status showed statistically significant correlation with caries prevalence. Individuals from lower economic strata experience financial, social, and material disadvantages that compromise their ability to care for themselves, obtain professional oral health-care services and live in a healthy environment, all of which lead to reduced resistance to oral and other diseases as described by Jose and King. [6] Model 2 describes child developmental characteristics at 2 years of age. Enamel hypoplasia showed significant association with ECC development. [20] Rythén et al. [21] concluded that prematurely born children had experienced poor mineralization of the teeth and poorer oral health, henceforth supporting the evidence of the role played by enamel defects in the development of ECC.
In Model 3, children with prolonged and nocturnal bottle feeding practices had a significant correlation with ECC. al Ghanim et al., [22] Creedon and O'Mullane, [23] and Hallet Contd..... and O'Rourke [18] described that this can be due to the length of time the fermentable contents of bottle remain in contact with teeth.
Model 5 describes that Plaque scores showed significant correlation with ECC. Plaque acts as a reservoir for supply of nutrients to bacteria and prevents buffering of acids by regulating the flow of ions across the membrane, hence leading to increase in progression of caries Mohebbi et al. [24] In the present study, nonexistent filled component among children indicates high unmet restoration needs. Naidu et al. [25] described that accessibility and symptom-based attendance for dental care are the major barriers which hinder prevention of ECC at earlier stage.
Conclusion
ECC was more prevalent among 5-year-old children as compared to other age groups and moreover demographic factors such as mother's occupation, education, socioeconomic status, developmental characteristics such as enamel hypoplasia, feeding habits like prolonged and nocturnal bottle feeding and clinical parameters like plaque scores showed significant correlation with ECC. Hence, there is a need to focus on parents, school teacher's and care provider's education about early detection, prevention aspects of dental caries. Dental health services should be made available in the peripheral areas to meet the needs of future generation.
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